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~ Abstract

This paper describes the first implementation of the Iterative Decision Method (IDM) for the selection of training
tasks in the 91B30 Advanced Medical Specialist Course, US Army Academy of Health Sciences. The purpose of this research
was to determine the feasibility of conducting front-end-analysis of medical training requirements with the IDM.

Five
expert judges were employed to select or nonselect 209 tasks, grouped into 13 modules, ranging from 3-58 medicalF%;;FET‘~—\

In the first iteration, judges made i{ndependent selection decisions (J1). Task judgments were analyzed for goodness-of-
fit (R) and inter-rater reliability (r, k)' Next, judges met and reviewed the resuits. Discussion was directed to dis-
agreed upon tasks. Revised group judghents J2) follow?d, with consequent increases in R and r_.. For the largest mod-
ule, Medicail/Surgical Procedures, findings indicated J1-J2 increases of .55 to .93 for R, and .33 to .96 for r__. Fin-
ally, tasks were prioritized within modules based on 3-point task training ratings. - -

"The views of the authors are their own and do not purport to reflect the
position of the Department of the Army or the Department of Defense,"

Background '

The Academy of Health Sciences {AHS), Fort Sam Houston, TX, has the
responsibility for the development and implementation of training for over 3C
enlisted medical military occupational specialties (MOS). Within the
Academy's organizational framework, the Directorate of Training Development
(DTD)  holds primary purview for the delineation of training requirements for
jobs and tasks within esch medical MOS, and, in conjunction with the
Directorate of Combat Development and Health Care Studies (DCDHCS), has the
responsibility for revising training programs to meet emerging combat medical
needs. The Tlargest and most significant MOS which the Academy trains is the
91B Medical Specialist, with over 15,000 active and 22,000 reserve component
positions authorized (7th largest MOS in the US Army). Prior training for
this MOS consisted of a single Advanced Individual Training (AIT) phase rang-
ing from 6 to 10 weeks. The possibility existed that a 91B medic could
complete a 30-year career with only AIT and no additional mid-career MOS
training. For any technical field, and in particular medical jobs, the
resultant training deficiency is obvious. Further, analyses conducted by
DCDHCS were conclusive in the identification of the need for combat medics to
acquire new and sophisticated trauma skills for the treatment of casualties on
middle to high intensity battlefields.

To remedy these probliems, The Surgeon General of the Army, in February
1981, directed the Academy to develop a new Advanced Medical Specialist
Course. An implementation date of April 1983 was targeted for the new 91B30
program.

The central problems confronting the developers of the 91B30 course
consisted of the identification of job performance criteria, and the selection
of tasks to be trained. Utilizing the Instructional Systems Development (ISD)
technology (TRADOC, 1975), a number of task lists were prepared by various
teaching elements within the Academy, viz., Medicine and Surgery, Physicians
Assistant, and Special Forces Aidman. These lists were compiled by DTD and an
initial Critical Task Selection Board (CTSB) was convened. Meeting twice in
September 1981, the board selected 220 of 443 medical tasks for training. The
board consisted of 20 Army Medical Department (AMEDD) personnel, 10 officers
(0-3 to 0-6) and 10 enlisted (E-6 to E-9).

A number of problems were encountered with the CTSB configuration, but the
most significant areas were: a) the board spent inordinate amounts of time
discussing items on which they agreed; b) rank and branch of service, rather
than experience and expertise often influenced decision making; c) individual

297

J
T T Ly S I I R R AT ) PO T S T T A T P T R ULE. TG iy T UTT TPy SRt ST SN SPUL , O T W WA, WL A G V) .



Y s s e K B b i
e .

participation was limited due to the size of the group; and d) semantic prob-
lems, particularly across professional 1ines, occurred frequently. Problems
not withstanding, the initial 91B30 task list was reviewed and sanctioned by
the AHS Commandant, 29 September 1981. While the task 1ist contained numerous
critical life saving duties, many Army medical professionals felt that the
Tist was incomplete and additional tasks were requested to be added to the
list by the Office of The Surgeon General (OTSG) and OTSG consultants.

The 1ist underwent continued refinement during a Site Device Selection
Board (SDSB), required by the ISD process, which was held in February, 1982.
The SDSB recommended further semantic changes to task titles and added another
16 tasks to the list. The lack of an acceptable quantitative method for task
selection and prioritization made it increasingly difficult to stabilize the
task 1ist. As a result, the list was subjected to many additional alterations
and modifications. In short, closure was needed on the task list to eliminate
the recurring amendment process before a final 1ist could be sanctioned by
OTSG. To meet this need the Iterative Decision Method (IDM) was developed
(Finstuen, 1982; Note 1) and plans were made to test the technology.

Method
Participants
The first major step in implementing the IDM involved the procurement of

five expert medical judges to serve in the process. To insure balanced
results, OTSG input, Reserve component participation, and Academy Directorate
representatives were required. Recommendations from the OTSG consultants on
emergency medicine and emergency nursing were requested and an Emergency
Medical Service (EMS) physician and Emergency Room (ER) nurse were cited, by
name, to participate on the board. Through the National Guard Liaison Office,
AHS, an approved Reserve Component 91B incumbent was secured. In addition,
the Academy provided two senior NCOs, from the Directorates of Training and
Training Development. The five board members constituted the 91B30 Critical
Task Relook Board.
Materials and Procedure

The 91B30 task list consisted of 209 tasks, and was divided into 13 duty
modules. Modules ranged from 3 to 59 tasks. For the purposes of this paper,
the largest and most significant segment, Medical and Surgical Procedures,
will be the only detailed module presented. Other modules included topics
such as field sanitation, preventive medicine, and combat psychiatry. Overall
results also will be included. A detailed technical report covering all
aspects of the project is in progress and will be available from DTD at a
later date. Table 1 presents examples of some of the medical and surgical
procedural tasks.

Tante 1 A briefing was prepared and pre-

miins °€»§‘"ﬁ§§&j§.2$'2§.§'&'ﬂﬁ? b sented to each of the participants

? gﬁ«TagﬂwwRMﬁda‘“fT“' outlining their mission, and the
. n P -

2 G m::j;ﬁ;ﬁl.‘&:; of Varels basic  technology of the method.
190 [dentify and vanage Witiale System Traym Judges were encouraged to partici-
20. [dentify and Manage High Yelocity Missile Wounds .
28. Perfarm €0A, ¥asal, and Endotracheal Tude [nsertion pate in the process Y‘egar‘d] ess of
29. ferfarm Cricothyraidotomy o sl . . .
. Perform (hest Decororession their pOS]t10n on any 1ssue viz-a-viz
P - e L o other judges
57, Apply Fiest Aid to 4 Patiant dith Anaphyfact fe Shock Judges.

The IDM dis a highly structured
group judgment model, designed to maximize the effectiveness and efficiency of
decision making, for a panel of 5 or 7 experts. The technology draws from
several decision making techniques (i.~., Nominal Group Technique and Delphi
Processes, Delbecq, Van de Ven, & Gustafson, 1975) and 1is based upon the
research findings of over 70 small group interaction and productivity studies
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(Finstuen, 1982). The productivity of the IDM process rested on two critical
tenets. First, to maximize effectiveness, independent judgment (J1) results,
: from a nominal group were wused as feedback for making the revised group
7{7 judgments  (J2) under a "pooling-of-abilities" model. Numerous research |
B investigations have  shown that discussion and revision of group judgments ]
£ . increases the accuracy of the decisions (Huber & Delbecq, 1972; Shaw, 1971, 1
2 Steiner, 1972; Thorndike, 1938) and are more motivating and satisfying to q
o participants than purely nominal group Jjudgments (Hackman & Morris, 1975;
A Hare, 1962; Shiftlett, 1972). ]
Eii Multiple linear regression equations (Ward & Jennings, 1973) were used to

express decisions of the nominal group as a function of dichotomously coded

task and rater variables. Group equations for each duty module took the
following form:

R st "." T

Y = wlT(l) + W2T(2) + ,.,.+ wnT(n) + w(n+l)R(1) + ,,.+ W(n+k)R(k) +C,

%!E where Y was a cri%e jon vector of decision scores (length equals k raters
. times n tasks), T/, i =1 ton, was a task pre?1ctor variable coded 1 if |
decisions were observed on task i, 0 otherwise; R(J 1 to k, was a rater
) predictor variable coded 1 if decisions were associated with rater j, 0 other-
3 wise; wyp through w (n+k were the raw least squares regression weights
‘é‘ associated with each predictor, and ¢ was a regression constant. Selection
pr= criteria consisted of binary decision scores (Lunney, 1970) and were coded 1
if a task was selected for training, O if nonselected. Multiple correlation
coefficients, R's, were used as indicators of the goodness-of-fit for the
group prediction equations.

| . Second, to increase efficiency, discussion was directed to disagreements
%(? which mer1ted attention, and not to tasks which the experts had already agreed
) \! upon for either selection or nonselection. The gross level of group agreement
for duty modules was measured by the inter-rater reliability coefficient ryy
(Guilford & Fruchter, 1973). Specific task and rater disagreements were iden-
tified by examining the squared residual contributions of task and rater
variables to the total squared residuals associated with the group
ﬁ!! equation. With this form of decision making there were no correct or
S incorrect expert opinions. The objective of the process was to have the group
L arrive at an acceptable Tevel of agreement in regard to the tasksselected for
- training; it was not necessary that 100% consensus be obtained. After tasks
were selected for training, they were prioritized and categorized through the

3 use of an anchored 3-point combat criticality rating scale ( 3 = combat
e critical--tasks crucial to survival 1in combat; 2 = mission essential--tasks
Z“ necessary to support the stated mission of peacetime AMEDD organizations; and
I 1 = other essential--tasks that contributed to the performance of combat

critical or mission essential tasks, but did not, by themselves, affect
3 mission attainment).

o Clearly, this technology remedied several of the key problems experienced
with the CTSB, but most noteworthy was the assurance that all expert judges

1 q contributed their expertise 1nd1v1dua1]y and as group members, and that the
.- selection decisions were made in an effective and efficient manner. It was
;- anticipated that the technology would provide the needed closure through the

stabilization and prioritization of the task 1ist, based upon judgments
secured from the medical expert judges.

Data collection began 23 April 1982, by securing independent task selec-
- @ tion judgments (J1) from the Academy members and the Reserve Component
i representative. On 27 April 1982, an AHS team traveled to Darnell Army

Dl i
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Hospital, Fort Hood, TX, to gather data from the EMS physician and ER nurse.
The group component of the IDM (J2) was secured 6-7 May 1982 at Fort Sam
Houston. DTD sponsored the assembly of all of the judges, and after a review
of the Jl findings and procedural briefings, J2 judgments were rendered.

Several actions taken at the convention of the board were of particular
assistance to the members. First, to provide a frame of reference for
decision making, DCDHCS presented a briefing on the scenario of the modern
battlefield and the equipment the 91B30 would have to use. Second, results
from an initial front-end-analysis (FEA) of the task list items were made
available by several 91B30 subject matter experts. Third, representatives
from Collective Training Division, DTD, and DCDHCS were on hand to answer
technical questions relating to the needs and requirements of the Army in
general. Finally, the project officer served as facilitator to insure smooth
procedural operation.

Results

Collectively the board had 70 years of active duty Army medical experi-
ence, of which 39 years had been served in Table of Organization and Equipment
(TOE) field units. In addition, two enlisted members of the board had combat
experience and had collectively served a total of 39 months in Viet Nam. On
the average, board members were 35 years old, and had an average of 16 years
of formal education.
Selection of Tasks for Training

A summary of the overall J1-J2 selection results and prioritization
results is presented at Table 2, together with specific results obtained for
the Medical and Surgical Procedures Duty module. As shown, some 97% (100 x
.97) of the 290 medical and surgical Jl task decisions were voted as "select".
Goodness-of-fit for the group equation (R = .55) was modest and the low
reliability (.38) for this module indicated that group discussion was
required. Figure 1 presents the standardized display, which experts used to
interpret disagreements for the medical/surgical duty.

As shown, task selection averages

: N (trainability indices) ranged from 0
57' 31830 Task Selection Judgmentsd and Combat Criticality Ratings? tO 1.0 and were p1 Otted Verti Ca'] ]y-
i!ﬂ Gec s tons vk gt w0, @ s 1ask  information was also plotted
: r— —— hor1zqnta11y in terms of the amount
ST g m g ow g op  Jisreement cach b et
) r
: B i sl s 20 @ a0 @ s residual sum in relation to the
) Overall 209 1,045 .97 16 .63 61 tota.l group equat]' ons I sum Of
@ TS s m 1n s w w squared residuals). Most  tasks,
] ey eoebeiias IOl O e ey (CLUSSEFEL N Ehe UpPET, Jeflicavner,
B Jeamat cricical, Z-aission essential, to Leotner essenttal. were selected for traini ng and all
3 Ryitinle correlations were statistically siqnificant from rero, p <.01 raters agreed they should be
;. i selected (zero disagreement). How-
) RS Ty ever, Tasks 32 (Perform Thoracen-
" ® . tesis), 43 (Perform Advanced Cardiac
- § ] 20 Teske 4708 - Life Support), 47 and 48 (Pertain-
i o1 2'e 8 ing to Pediatrics and Child Abuse),
3 =i e and 51 and 52 (Snake Bite and Anti-
$ H venom) were disagreed for selection.
5 & After discussicn of those par-
o e w ticular tasks, the board rendered a
3 ki — revised set of judgments. One task
3 gt Fasulte”for.he Madical wnd Sorgical Proceduras moduls. (51) was declared as nonselect by
3
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did not. Because one expert still disagreed on this task, its selection
priority resulted 1in .80. Both goodness-of-fit and inter-rater reliability ]
(rgk)  substantively increased for the revised group judgments as a result of 1

all members of the board, and four raters decided to select Task 43 while one §

the discussion (to .93 and .96 respectively).

This finding 1indicated that the information exchanged during the revised
group judgment phase produced a more carefully considered and agreed upon l
listing of training tasks, even though 100% consensus was not attained. After 1
the revised group judgments were made, the tasks selected for training (207
out of 209) were rated using a 3-point combat criticality scale (Table 2).
Findings for medical and surgical procedures, and for all the modules, indi-
cated that the ratings were stable and reliable. Table 3 presents the results
for hypothesis tests of .differences among task selection and prioritization
averages. These results were used to gauge the effects of task variables in
regard to the dependent decision measures, while controlling for the effects
due to raters. Full group equation results (B?full) were tssted against
results from equations restricted to only rater variables (Répestricted)-
Significant results were obtained for all comparisons, and as shown,
differences among task selection means increased from the Jl to the J2
condition. These findings indicated that raters had differentiated among tasks
in terms of selection and combat c¢ritical priority, and that the group
discussion had indeed enhanced the decision making process for the Medical
Surgical module, and overall modules.

 fn e

Taole 3 Table 4 presents an abbreviated

it Sinceiom Bie Tafa aed Comit ehltioaittp et prioritized 1list of the medical and
Adgnent Cond1tion ey B R o surgical tasks that were selected

nty u - -

TS R - for training development. Cut-off
§ e dpemes 280 g @ g Le points were established to group
Combat Critical Ratings 288 .648 .080 s 224 6.5 tasks into three categomes as
Over Al1 Modules shown. The final overall task list
bmmmtms, M M 4 B By contained 74 combat critical, 109

GarCotas gty L0899 00 28w »2 mission essential, and 24 other
) essential tasks. Tasks which are
identified as combat critical, and certain high priority mission essential
tasks, are typically employed as input to soldier's field manuals and serve as
a basis for specialty qualification testing. Medical and surgical procedures
accounted for 26 of the 74 (35.14%) combat critical tasks. While all 207
selected tasks were grouped throughout the range of possible criticality from
.6 to 3.0, finer discriminations would probably be desirable. Future studies
would benefit from the use of an expanded 7- or 9-point rating scale or a
ranking procedure to determine finer just-noticeable-differences among tasks.
Conclusions
The 1IDM technology provided the DTD with an effective and efficient method of
task selection and prioritization and, in the case of the 91B30, task
reaffirmation. Through the combined J1 - J2 decision making process and
ratings of selected tasks, over 3,000 expert judgments were directly applied
to the task data. The prioritized task list constituted a defensible and com-
prehensive basis for the identification of training requirements and for the
subsequent development of training materials and courseware - for the 91B30
Advanced Medical Specialist School.

Yet another significant facet of the technology, of considerable import
and utility to trainers, was the ordering of duties and tasks within the 1ist.
Given the five judges, each task received a rating from O non-select, to 1.0,
select, separated by intervals of .2. Thus it was possible to group tasks
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Table 4

- T et e IR with s1m11ar trainability index
'uz ‘; Task Description u“tln::xl ty category Va] U?S, 1.6, 9 -8, 063 -4, 02, af:'d
utilize the selection values in
Lg :S:?usr‘m::ngr:::?:;:u::d Oraing %g Condat Conj UHCt 1 on Wi th the pl"] or 1 'l:‘.y
2 Hons 1Ty "iod Fansg ol sater - ratings as task discriminators, if
i sertor Gast Pgeuresslon — wwal - time or monetary resources precluded
- e e L the training of all tasks. The a
3 S Matn' . .
5! ﬁ;g;@iﬁéﬂh??&ﬁ%ﬂi i wam  Priori statement that 100% consensus
. 1 . .
. uﬁ%sﬁrzﬁfé%gkimﬁﬁi 28 gseeir OF task selection during J2 was not
5. U1st Effects of Common Poisons 310 required, provided the expert judges
46, Prehosoital Ohilddirth Procedures L8~~~ "-~-=" . . 5
s ldent1fy and Manage Child fbuse Proviews 1.8 anee  With an opportunity to express their
58. Su%é::hwgutrxyfwPMwm 1.8 Essantial . 0 1n10n5 in a a that COU]d h e
a3, Perform Advanced Card!sc Life Support® .3 p way chang ;

training priorities without com-
pletely deleting or adding the task
for training (Task 43), an aspect that the judges felt was most equitable.

While this first implementation of the IDM at the Academy served as a
relook for tasks that had already been through two boards, the value and
workability of the system was established beyond any doubt. In fact, use of
the IDM under these circumstances provided a very rigorous test for the
technology since the J1 task Tlist had already been refined from a larger
original list of 443 medical tasks, so decisions required a high degree of
discrimination on the part of the expert judges. .

In conclusion the IDM has enormous application potential in any perfor-
mance technology based organization, but is particularly germane to military
training for several reasons. First, the quantifiable aspects of collective
expertise provide muitiple benefits, with a clear audit trail and statistical
soundness providing proper task 1ist closure, not the least of them. Second,
the expert judges involved in the methodology can provide inter-agency input
equivalent to several iterations of normal staffing. Third, a clear course of
action for review/revision protocols consistent with initial action can be
provided through subsequent boards.

*Task 33 was aopended to the V13t and Indexed By TEs salection priarity value.
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